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® Medicinal aerosol formulations. 

® A 8elfi.ropening aerosol tormulaUon «Nch may be f«. ««m. 
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MEDICINAL AEROSOL FORMULATIONS 

This Invention relates to medicinal aerosol fonnulatlons and In particular to formulations suitable for 
pulmonary, nasal, buccal or topical administration which are at least substantlaiiy free of chlorofluotocar- 
bons. 

Since the metered dose pressurised Inhaler was Introduced in the mid leWs. InhaJallon has become 
the most widely used route for deUvering bronchodnator drugs and steroids to the airways of asthmatic 
patients. Compared with oral administration of bronchodilatore, bihalatlon offers a rapid onset of action and a 
low Instance of systemic side effects. Mor« recently, Inhalation from a pressurised Inhaler has been a nwte 
selected for the administration of other drugs, e^., ergotamlne, which are not primarily concerned with 
treatment of a bronchial malady. 

The metered dose Inhaler Is dependent upon the propulsive force of a propeUant system used in its 
manufacture. The propellant generally comprises a mixture of liquified chlorofluorocarbons <CFCs) which 
are selected to provide the desired vapour pressure and stability of the formulation. Propellants 11. 12 and 
114 are the most widely used propellants In aerosol formulations for Inhalation administration. 

In recent yeare It has been established that CFC's react with the ozone layer around the earth and 
contribute towards Hs depletion. There has been considerable pressure around the wortd to reduce 
substantially the use of CFCs, and various Governments have banned the "non-essential" use of CFCs. 
Such "nor^essenliaJ" uses Include the use of CFCs as refrigerants and blowing agents, but heretofore the 
use of CFCs in medldnes, which contributes to less than 1% of the total use of CFCs, has not been 
restricted. Nevertheless. In view of the adverse effect of CFCs on the ozone layer it Is desirable to seek 
alternative propellant systems which are suitable for use In inhalation aerosols. 

U.S. Patent Specification No. 4,174,295 disclosos aerosol propellant compositions which consist of a 
mbclure of a hydrogen-containing chlorofluorocartjon or tluorocarbon (A), selected from the group consisting 
of CHCIFa (Freon 22). CHaFa (Freon 32) and CFa-CHa (Freon 143a). with a hydrogen^ontalning fluorocar- 
bon or chtoronuorocartwn (B) selected from the group consisting of: CHaCIF (Freon 31). -COFa-CHCIF 
(Freon 123a). CFa-CHCIF (Freon 124). CHFa-CQFa (Freon 124a). CHCIF-CHFa (Freon 133). CFa-CHaCI 
(Freon 133a). CHFa-CHFa (Freon 134). CFa-CHaF (Freon 134«, CQFa-CH, (Freon 142b) and CHFa-CHi - 
(Freon 152a). The compositions may contain a third component (C) consisting of a saturated hydrocarbon 
propellent, e.g., n-butane. isobutane. pentane and Isopentanes. The propeUanl compositions comprise 5 to 
60% of (A). 5 to 85% of (B) and 0 to 50% of (C) and are said to be suitable fbr application In the fields of: 
hair lacquers, anti-perspIraUon products, perftimes, deodorants fbr rooms, painta. Insecticides, fdr home 
cleaning products, for waxes, etc. The compositions may contain dispersing agents and solvenls, e.g.. 

methylene chloride, ethanol etc. 

It has now been found that 1,1.1 ,2-tetrafluoroethane has particulariy suitable properties for use as a 
propellant for medicinal aerosol formulations when used in combination with a surface active agent and an 
adjuvant having a higher polarity than 1 ,1 .1 ,2-tetrafluoroethane. 

According to the present invention there is provided an aerosol formulation comprising a medicament, a 
surfactant, 1.1,1 ,2-teUafluoroethane and at least one compound having a higher polarity than 1,1,1,2- 

tetrafiuoroethane. „ 

It has been found that 1.1.1 ,2-tetranuoroethane, hereinafter referred to as Propellant 134a, may oe 
employed as a propellant for aerosol formulations suitable for Inhalation therapy when used in combination 
with a compound (hereinafter an "adjuvant") having a higher polarity than Propellant 134a. The adjuvant 
should be miscible with Propellant 134a In the amounts employed. Suitable adjuvants Include alcohols such 
as ethyl alcohol. Isopropyl alcohol, propylene glycol, hydrocartwns such as propane, butane. Isobutane, 
pentane. Isopentane. neopentane. and other propellants such as those commonly referred to as Propellants 
11 12. 114. 113. 142b. 152a 124, and dimethyl ether. The combination of one or more of such adjuvants 
with Propellant l'34a provides a propellant system which has comparable properties to those of propellant 
systems based on CFCs. allowing use of Icnown surtactants and additives In the pharmaceutical formula- 
tions and conventional valve components. This Is particularly advantageous since the toxicity and use of 
such compounds In metered dose Inhalere fbr drug delivery to the human lung Is well established. Preferred 
adjuvants are liquids or gases at room temperature (22 ' C) at atmospheric pressure. 

Recentiy it has been established that certain CFCs which have been used as anaesthetics are not 
signiflcantiy orone depleting agente as they are broken down In the lower atmosphere. Such compounds 
have a higher polarity composition of the Invention. Examples of such compounds Include 2-bromo-2- 
chloro-l .1 ,1 ,-trifluoroethane, 2^hloro-1 ^difluoromethoxy)-1 .1 .Mrifluoroethane and 2-chloro-2- 
(difIuromethoxy)-1 .1 ,1-trifluoreethane. 
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In contrast to the prior art the eomposlUone d the invention do not requlrB the presence of ^««n JJ; 
Froon 32 or Freon 143a to provide useful properties; these piopellants ara preferably absent or P«wnt In 
minor amounts of less than 5% by weight of the propeilant composition. Vm compositions are preferably 

''^^ThTiSlar adjuvant{8) used and the concentration of the 8d|uvanK8) is selected according to the 
particular medicament used and the desired physical properties of the fomuilatoi 

H has been found that the use of Propeilant 134a and drug as a binary mteluro or In M|«»Wn««ton wtth a 
com^entionai surfaclant such as sortillan trioleate does not provide lom^ulatlons having suitable properties 
fer use with pressurised Inhalers, it has been estabflshed that the physical parameters of polarity, vapsur 
pressure, density, viscoslly and Intertaclal tension are all Important In obtaining a stable aerosol tormulaUon. 
and by a suitable selection of a compound having a polarity higher than that of Propeilant 134a stable 
aerosollbrmulatlons using PropeUanll348 may be prepared. ,, ^ .^uirfa. . 

The addition of a compound of higher polarity than Propellent 134a to Propellent 134a P«»v^Jes a 
mixture in which increased amounts of surfactant may be dissolved compared to their solubility in 
Propeilant 134a alone. The presence of increased amounts of solublBsed surfactant allo^the prepwaUon 
of sbMe. homogenous suspensions of drug particles. The presence of large amounts of soluWllsed 
surfactant may also assist in obtaining stable solution formulations of certain dwgs. _ 

TnTpoJty of Propeilant 134a and of an ad]uvant may be quantified, and thus compared, m lenT« ore 
dlelectrlc'^.«LtVby using .toxwelT. equation to relate ^ ^^Jl^^Ll^ 
refractive index - the refractive index of materlais being readily measurabto » obtainable 
TSematlvely. the polarity of adjuvants may be measured usino the Kauri-butanOl value for estimation o^ 
8olven?Sr.^e protocoTis deicdbed in ASTM Standard: Designation IW«r^es^^^ 
Z aforemenHoned test method Is limited to hydrocartwn solvents having a boiHng print ow ^ P» 
mStheJi has been modlfled as described below for application to more voiaUle substances such as is 
required for propellanL 



Standerdisation 

« In conventional tesUng the Kauri resin solution Is standardised against toluene, which has '^•^f 
valuoTl W and a m Je of 75% n-heptane end 25% toluene by volume which has an asslg^ valj «rf 
S When tl^e sample has a Kauri^utanol value lower than 40. H Is more appropriate to use a sinje 
S;«n^stande.d S 76% n*epfane : 26% toluene. The concentration of Kauri-butanol "'ujon « adj«ted 
SttlTmro between 35ml and 45ml of the reference standard is obtained using the method of the ASTM 

9$ standard. 
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Method (or Volatile Compounds 

The density of the volalile substance under test Is calculated to allow a volumetric titration from the 

added wotaW of the sample alter testing. hm 
Kauri*utanol solution (20g) Is weighed Into ari aemsoi bottle. A nonnnetenng va^^^ te « o"^^ 
bomL the weight of bottle and sample measured, fallowing the f^^'^^f'^'^^^^^Z^z 
« dosely as posJble. successive amounts of the voiaUle sample are transferred .^Jf/'^^'!!^ 
TlrensJ button unBI the end point Is reached (as defined In ASTM). The aerosol bottle with titrated Kauri- 

butanol solution Is re-welghed. 

The Kauri-twitanol value is calculated using the following formiila: 

V - (W2 - Wi) 40 



B 



in which: 

W2 ° weight of aerosol bottle after titration (g) 
Wi » weight of aerosol bottle before titration (g) 
d ° density of sample (g/ml) 
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B Is as defined In the ASTM standard and » ml of heptane^tuane blend required to titrate 20g of 
Kauri-butano) solution. 

If a titre (V) is obtained by precipitation of tfte Kauri resin out of solution, then a higher Kaurl-butanol 
valve represents a sample of higher polarity, 

5 If the sample and Kauri-butanol solution are Immiscible,* this Is most likely to be due to the immiscibinty 
of the sample wHh butanol resulting from an excessively low polarity. However, it is feasible that excessively 
high polarity could result In Immlscibllity. This Is tested by checking the miscibility of the sample with water. 
If the sample Is Immlsdble with water and Immlsdble with Kaurl-butanol solution, then the Kauri-butanol 
value Is deemed too low to be measured, and the polarity Is to be regarded as lower than that of any 

fo material which would give a proper titre Into Kaurf-butanol solution. 

The particular selection of adjuvant and concentration preferably provides tiie resulting mixture with a 
solubiOty parameter of from 6.0 to 8.5 (cal/cm>)»«. A propellant system having a solubility parameter below 
6^ (catonV* « solvent for surfactants, resulting In unstable suspension fomnulatlons of drug. The 
preferred solubility parameter fOr the propellant system comprising Propellv^t 134a and adjuvant is in tiw 

fs range 6.6 to 7^ (caWcm»)^. ^^ ^ m 

The vapour pressure of a propellant system Is an Important factor as It provides tiie propulshra foxe for 
ttw medicament The adjuvant is selected to moderate the vapour pressure of Propellant 134a so that It Is 
within ttie desired range. This allows for advantages In ttie manufacture of the dosage iam and gives 
greater flexibility to obtain and vary the target vapour pressure at room temperature. Anottier factor in the 

20 choice of tfie adjuvant is that, whilst It should allow moderation of ttie vapour pressure of PropeUant 134a. ft 
should not easily demix when tiie mixture Is cooled to tower temperatures for tiw purposes of manufacture 
of the aerosol formulation and filling the containers. 

The vapour pressure may also be increased H desired depending on ttte choice of ttte adjuvant. It has 
been found ttwt some of the propellant mixtures deviate from Raoulf s iJtw. The addition of certain ateohols 

25 makes very littia change to ttie vapour pressure of ttie mixture witii Propellant 134a at room temperature. 
However addition of certain hydrocarbons having a lower vapour pressure tt\an Propellant 134a can result In 
a mixture having a higher vapour pressure. 

The vapour pressure of ttie fonnulatlons at 25* C Is generally in ttie range 20 to 150 psig (1 .4 to 10.3 x 
10* N/m2) preferably In ttie range 40 to 90 psig (2.8 to 8.2 x 10* NAn^. 

90 The selection of adjuvant may also be used to modify ttte den^ of ttie fomfiulatfon. Suitable control of 
ttie density may reduce the propensity for eittier sedimentation or "creaming" of ttie dispersed dmg 
powders. The density off ttie formulations is generally In ttie range OS to 2.0 g/cm», preferably In ttie range 
0.8 to 1.8 g/cm^. more preferably In ttie range 1.0 to 1.5 g/cm\ 

The selection of adjuvant may also be used to adjust ttie viscosity of ttie formulation whteh Is desirably 

35 less ttian lOcP. .... 
The selection of adjuvant may also be used to adjust ttie Interfacial tension of tiie propellant system, in 

order to optimise dispersion of drug particles and stablUty ttie Interfadal tension of ttie formulation is 

desirably below 70 dynestem. 

Propeflant 134a is generally present in Oie aerosol fomiulations In an amount of at least 60% by weight 
40 of ttie formulation, normally 60 to 95% by weight of ttie formulation. 

Propellant 134a and the component of higher polarity are generally employed in ttie weight ratio^:50 

to 99:1 Propellant 134a : high polarity component, preferably In ttie weight ratio 70:30 to 98:2 and more 

preferably in ttie weight ratio 85:15 to 955 Propellant 134a : high polarity component Preferred compounds 

of higher polarity ttian Propellant 134a include ettianol. pentane, isopentane and neopentane. 
45 The aerosol fonnulations comprise a surface acthfe agent to stabilise ttie fomiuiation and lubricate ttie 

valve components. Suitable surface active agents include botti non-fluorinated surfactants and fluorinated 

surfactants known In ttie art and disclosed, for example, in British Patent Nos. 837465 and 994734 and U.8. 

Patent No. 4.362,789. Examples of suitable surfactants include: oils derived from natural sources, such as, 

com oil. olive oil. cotton seed oil and sunflower seed oil. 
60 Sori>ltan trioleate available under the trade name Span 85, 

Sorbttan mono^oleate available under ttie trade name Span 60, 

Sorbitan monolaurate available under the trade name Span 20, 

Polyoxyetiiylene (20) sorbitan monolaurate available under ttie trade name Tween 20. 

Polyoxyethylene (20) sorbitan mono-oleate available under ttie trade name Tween 80, 
ss leclttiins derived from natural sources such as ttiose available under ttie trade name Epikuron particulariy 

Epikuron 200. 

Oleyl polyoxyetiiylene (2) ether available under ttie trade name Brij 92. 
Stearyl polyoxyattiylene (2) available under the trade name BrQ 72, 
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Uuiyl polyotyethytene (4) ether available under the trade name Brl| 30. 
Oleyl polyoxyothylone (2) ether avallabte under the trade name Qenepol(W»20. 
Block copolymere ol wcyethylene and oxypropylene evallable under the trade name Synperonlc. 

Oleic add. Synthetic lecMhIn. Methylene fllyool dioleale, Tetrahydrofuifciryl oleate. ethyl oleate. 
Iscprepyl myristate. Glyceryl trtoteate. Glyceryl monolaurate. Glyceryl mon(H)leate. Glyceiyt m<«o»tearBte. 
Glyceryl monorfdnoleate. Cetyl alcohol. Stearyl alcohol. Polyethylene glycol 400. Cetyl pyrtdWum drtorW^ 
The aurtaee active agents are generally present In amounts not exceeding 5 percent by weight of the 
total formulation. They will usually be present In the weight ratio 1:100 to 10:1 surface 
(s). but the suftece actWe agent may exceed this weight ratio In cases where the drug concentration in the 

*°'^sSe MM mTdicamentfl Indude antlalterglcs. analgesics, bronchodllalors. antihlstamlne8.the«peutlc 
proteins and peptides, antitussives, anginal preparations. antibloOcs. antWnflammatory preparattons. ho^ 
mones. or sultenamides. sudi as. tor example, a vasoconstrfdive amine, an enzyme, an a>l«W^« « 
steroid, and ayneiglstic combinationa of these. Examples of medicaments whldi may be employed are: 
Isoproterenol falpha^isopropylaminomethyl) pfotocated.uyl alcoholl. phenylephrine, phenylpropanolarnine. 
glucagon, adrenodwme. trypsin, epinephrine, ephedrine. narcotino. «»?«|~' ^'^^^^^^ 
dihydLorphlnone. ergotamlne. scopolamine, methapyrilene. '^«^'>^^''' ''^"^"^•J^^^ 
butamol. flunisonde. cotehidne. pirbuterol. beclomethasone. ordprenaline. fenlanyl. and f «morph^w. Oft«« 
are anyblotlcs. sud. as neomycin, rtreptomydn. penldllih. procaine P^^'''' "•J«^'^ 
diloiotetracycnne and hydroxytetracydlne: adrenocorticrtropic ho"n«»^««*,,««'«"<7'««^^ ^ 
as cortisone, hydrocotttsone. IvdrocorHsone acetate end prednlsolomK insulin. anUallergy compounds sud) 

a$ cromolyn sodium, etc. 4^^^ 4^ 

The dmgs exempHHed above may be used as either the fcee base or as one or more salte kno^m to the 

25 art The chotee of free base or salt will be InlUienoed by the physical stability of the drug m the «o"nulaJon. 
S«lpMt L been Shown that the free base of salbutamo^ 
salbutamol sulphate Inthe formulations of the invention. 

The follovirinfl salts of the drugs mentioned atwve may be used: . . „ 

acetate, bsnzenesulphonate. benzoate. bicarbonate, bitartrate. bromide. caWum •deWa. i^mr^. ^ 

so bonate. dilortde. dtrate. dlhydrodilorlde. edetate. edlsylate. estolate. ^Vlate. tum«««M^2^ 
conate. glulamata. glycollylarsanllate. hexylresordnate. hydrobromlde. hy*od«lerid^ hydra^^n^ 
bdide. iLthionat^. iate. lactoWonate. malate. maleate. mandelate. Jjfl^^^ 
nitrate methylsulphate. mucate. napsylate. nitrate, pamoate i^"*^^' 
phosphate\dlphosphate. polygalaeturonate. salicylate, stearate. subacetato. succinate, sulphate, tannate. 

" '^";2'SSC*Blso be used. Suitabte catlonU: sahs Indude the alkali metals. e.o s^jj 
potaSl. and ammilum salts and salts of amines Known In the art to be 

MaWM. ethylene diamine, dndlne. diethanolamlne. ulethanolamlne. octadecylamlne dtethylamin^ 
ZtSZ. T!^2.p,cp.^i6i^^ ««« H3.4Kllhyd«)xyph«vH 

* "TiCSSl purposes the partide size of the powder should desirably be no fl-ter U,an100 
micrans diameter, since tarSNPartides may dog the valve or orifice of tt« P^'^'^J^ 
steTshouM be toss than 2S microns m diameter. Desirably the partide size of the «n«^y<^'*W«» 
^e/SouMfbT^hysiologlcal reasons be le«, th«, 25 micron, and preferably less than 

4« in diameter. The particle size of the powder for Inhalation therapy should preferably be In the range 2 to 10 

"""fS^re IS no lower limit on particle she except that imposed by the use to which the »8~f 
to be Jut. Where the powder is a sdid medicament the lower «mtt of partide size te 
I«Siy absorbed and retained on or In body tissues. When partides of less than about one+alf micron in 
so dameter are administered by inhalation they tend to be exhaled by the patient ,„,h«„«,Booi 
The concentration of medicament depends upon the desired dosage but is generally In the range 0.01 

*° ''?l,o\21tetlon of the invention may be filled into conventional aenMwl wntalners equipped with 
metering valves and dispensed in an Idenfical manner to fonnuiatlons employing Cl^s. 
SB The invention will now be Ulusuated by the following Examples. 
The following components were used In the Examples: 
Salbutamol Sulphate B.P., mlcronlsed • Salbutamol 
Badomethasene Olproplonate 
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Isopropytaoohol solvate, micronlsed - BDP 
Sodium Cromoglycatd B.P., micronised - OSCQ 
Sorbttan trioleate - Span 85 

Lecithin commercially available under the trade name Lipoid 8100 * Lipoid 8100 
$ Oleic Add B.P. • oleic add 

1,1,1^-Tetrafluoroethane - P134a 

Ethyl alcohol B.P. • ethanol 

n-Pentane. standard laboratory reagent • n-pentane 

The formulations in the Examples were prepared by the following techniques, 
ro Each dnig and surfactant combination was weighed into a small bealcer. The required quantity of the 

higher boiling point component of the propellant system e.g. ethanol was added and the mixture 

homogenised using a Silverson mixer. The required quanity of the mixture was dispensed Into a P.ex 

bottle and an aerosol valve aimped in place. Propellant 134a was added to the required weight by pressure 

filling. 



EXAMPLES 1 to 8 



20 

Formulations cont^nlng Salbutamol 

The formulations reported in the following Tables were prepared. 



2S 
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Example No. 


Ingredient (g) 


1 


2 


3 


Salbutamol 


0.010 


0.010 


0.010 


Span 85 


0.012 


• 


m 


Oleic Add 


• 


0.012 


m 


UpoldSlOO 


• 


m 


0.012 


n-Pentane 


1.240 


1.240 


1.240 


P134a 


3.720 


3.720 


3.720 





Example No. 


Ingredient (g) 


4 


5 


6 


Salbutamol 


0.010 


0.010 


0.010 


Span 85 


0.012 




• 


Oleic Add 




0.012 




Upoid S100 


m 


m 


0.012 


Ethanol 


1.3S0 


1.350 


1.350 


P134a 


4.040 


4.040 


4.040 



60 Ail formulations comprised a suspension of salbutamol. Examples 4 to 8 containing ethanol appeared to 
be more stable than Examples 1 to 3 containing n^entana. exhibiting a decreased tendency to settling. 



EXAMPLES 7 to 12 

65 

Formulations containing Beclomethasone Diproplonate 



8 
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The formulations reported In the fotlowing Tables were prepared. 
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Example No. 


Ingredient (g) 


7 


8 


9 


BOP 


0.005 


0.005 


0.005 


Span 85 


0X)12 


m 


• 


Oleic Add 


■ 


0X>12 


• 


Upoid 8100 


• 




0.008 


n-Pentane 


1.240 


1.240 


1.240 


Pl34a 


3.720 


3.720 


3.720 
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Example No. 


Ingredient (g) 


10 


11 


12 


BOP 
Span 65 
Oleic Add 
UpoM S100 
Bhanol 
P134a 


0.005 

• 

1.350 
4j040 


0X)05 
• 

» 

uso 

4X)40 


0.005 

m 

m 

0.008 
1.350 
4.040 



For those formulations containing n-pentane. Examples 7 and 8 appeared less turbid than Example 9. 
and Example 6 appeared to form a solution after 4 • 5 days, 
so Examples 10 to 1 2 produced solution formulations. 

EXAMPLES 13 to 18 

as 

Formulations containing Sodium Cromogiycate 

The formulations reported in the fbllowing Tables were prepared. 

40 



45 





Example No. 


Ingredient (g) 


13 


14 


15 


08CQ 


0.100 


0.100 * 


0.100 


Span 85 




• 


• 


Oleic Add 


m 


0.024 


• 


Updd 8100 


• 




0.024 


n-Pentane 


1.240 


1.240 


1.240 


P134a 


3.720 


3.720 


3.720 



0S 
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Example Ni 




Ingredient (g) 


16 


17 


18 


DSCG 
SpanSS 
Oleic Add 
UpoM 8100 
Ethanol 
P134a 


0.100 
0.008 
• 

• 

1.360 
4.040 


0.100 
• 

0.008 
• 

1.350 
4.040 


0.100 

• 

• 

1.3S0 
4.040 



Examples 13 to 18 pnxluced suspension temutotlons. Examples 16 to 18 containing ethanol exhlblUng 
better stability properties than Examples 13 to 15 containing n^wntane. 

EXAMPLES 19 to a 



so 



The folUwring Examples Illustrate the use of dllferent adhivants with Propellent 134a. 

Example No. 



89 
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35 




Each Example was 5ml in volume and was In the torn of a stable suspension. 



40 



EXAMPLE 24 



45 This Example lUustrates 



00 
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the use of different surfactants In the following basic formulations: 



Salbutamol 

Ethanol 

Pl34a 

Surfactant 


0.01 2g 

0.058g 
S.220g 
Aor 8 
Volume a"5inl 


A « 0.005g B o 0.0120 



The following surfactant, were employed to fom. strtrte suspensions In the concentrations spedned. 
1. Span 85 A, B. 
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2. Span 80 A. 
a. Span 20 A. 

4. Tween 20 A. 

5. TweenBO A. 

8 6. Oleic acid A. B. 
7. Epikuron 200 B. 
a Synthetic ledthfn B. 

9. Brl]92 A. 

10. Brq72 A. 
10 11. Bnl30 B. 

12. Genapol 0-020 A. 

13. DIethytene glycol dioleata A. 

14. Tetrahydrofurfuryl oleate A. 

15. Ethyl deate A. 

fs 16. Isopropylmyrietate B. 

17. Glyceryl trioleate A, B. 

18. Glyceryl monolaurate A. . 
18. Glyceryl mono-oleate A. 

20. Glyceryl monostearate A. 
20 21. Glyceryl monorlclnoleata A. 

2Z Cetyl alcohol A. ^ 

23. Stearyl alcohol B. 

24. Polyethylene glycol 400 B. 

25. Synperonlc PE 1^1 A. 
25 26. Synperonic PE L64 A. 

27. Synperonic PE L02 . A. 

28. Synperonic PE P94 A. 

29. Cetyl pyrtdinlum chloride A. 

30. f=C 807 free acids (consisting mainly of bis(perfluoro-n-octyl-N*«thyi sulphonamidoethyl) phos< 
30 phate) A. B. 

31. Com Oil B. 



Claims 

99 . 

1. An aerosol formulation comprising a medicament 1,1.1,2-tetrafluoroethane, a surface active agent 
and at least one compound having a higher polarity than 1,1,1.2-tetrafluoroethane. 

2. An aerosol formulation as claimed In Claim 1 suitable for administration to a patient by oral or nasal 
Inhalation, the formulation being In the fonn of a solution or a suspension of medicament particles having a 

40 median particle size of less tiian 10 microns. 

3. An aerosol formulation as claimed In any preceding claim In which less than 6% by weight of the 
propellant composition comprises CHCIF2. CHaFj. CFaCHj and mixtures thereof. 

4. An aerosol fonnulation as claimed In Claim 3 which Is substantially free of CHCIF2, CHaFj, and 

4S 5. An aerosol formulation as claimed In any preceding claim In which the compound having a higher 
polarity than 1.1,1^-teUafluoroethane is selected from alcohols, saturated hydrocarbons, and mixtures 

thereof. w. • . w 1 

6. An aerosol formulation as claimed In Claim 5 in which the compound Is selected from ethyl alcohol, 

isopropyl alcohol, n-pentane, Isopentane. neopentane. isopropyl myristate and mixtures thereof. 
60 7. An aerosol formulation as claimed in any preceding claim in which l.1,1,2-tetrafluoroatiwne Is 

present In an amount of at least S0% by weight of the formulation and the weight ratio of 1.1 .1 •2- 

tetrafluoroethane : compound of higher polarity Is In the range 50:50 to 99:1 • 

a An aerosol formulation as claimed In Qalm 7 In which the 1.1,1,2-tetrafluoroethane Is present In an 

amount in the range 60 to 95% by weight of ttie formulation and tiie weight ratio of 1,1,1,2-tetrafluoroettiane 
55 : compound of high polarity Is In the range 70:30 to 98:2. 

9. An aerosol formulation as claimed In Claim 7 or claim 8 In which the weight ratio of 1,1,1^^ 
tetrafluoroethane : compound of higher polarity Is In ttie range 85:15 to 95£. 

10. An aerosol formulation as claimed In any preceding dalm In which ttie surface active agent Is 
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selected from sorbHan Woleato. sorbHan mon«H>le8te. sorbltan monolaurate. polyoxyethytene (») w*""" 
«S»o«vethvl8ne (20) soibltan momwtoate. natural tecHhIn. oleyl polyocyethylene (2) ether. 

SpS oJc add. Synthetic tedtWn. DIethylena glycol diolaata. Tetrahydn)furlujy oaate. Efty 
SpyV myristat;. Glyceryl mon»^eale. Glyceryl monostearato. Glyceryl monortdnoleate. ^ 
SSil StSi el«hol. PclyethyL glycol 400 ««i Cetyl pyridlnlum chloride. OOve oil. glyceryl men- 

Alfliirata com oil. cotton seed oil and sunflowor seed oil. ^ . . 

S )»^^soHormulatlon as claimed In any preceding claim In which the weight ratio of surface active 

aofint : medicament Is In the range 1:100 to 10:1. ^^.^^ 

liraorosol formulation as claimed in any preceding claim In '^'•jh »^e medlcar^^ 
saibSrnol. boclomelhasone dipropior«te. disodium cromoglycate. pirbuterol. «oprenallne. adrenaline. 

'^T'::tX::^S^'^'c^^n^ m any preced^g cUiim ^ which the medteamen, U present In an 
amount In the range 0.01 to 5% by weight of the formulation. 
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